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With hundreds of pharmaceutical companies internationally, each sharing a portion
of a global, multi-trillion dollar business, and with international drug approval
regulations varying widely in terms of restrictions, timing, and cost, each decision
made by pharmaceutical companies in planning the development of a new drug has
immense financial consequences. Griinenthal, a family-owned pharmaceutical com-
pany that now employs over 4500 individuals, has funded and executed multiple
clinical drug trials of the analgesic tapentadol, a novel molecule with both mu-
opioid and SNRI-like (serotonin and norepinephrine reuptake inhibitor) properties
that have been shown to be effective in the treatment of acute and chronic pain in
adults. In taking the necessary steps to demonstrate pharmacokinetics, efficacy and,
safety in the pediatric population for their drug, Griinenthal has established
a precedent and set the bar for other pharmaceutical companies — one that has
remained largely absent from the most recent drug releases.

Medical advances and new drug development have grown at a tremendous pace,
and continue to reach new heights year after year. In 1996, the United States Food
and Drug Administration (FDA) approved a record-breaking 50 new drug
approvals.' In the year 2018, another benchmark was set when the FDA issued
approvals for 61 new drugs.1 While used as evidence of the progress of the
economies of medically advanced countries, these numbers do not reflect the
myopic perspective that predominates the world of pharmaceutical development
in ignoring 25% of the population — children.

Of the 61 new drug approvals in 2018, only 4 approvals were for the
pediatric age group (ages 2—17)° in spite of the fact that children and adoles-
cents represent one-quarter of the population, suffer from many of the same
ailments as do their elders, and from many more that are unique to their age
group. Today, only about half of analgesic medications used in either inpatient
or outpatient settings have been thoroughly evaluated for efficacy and safety,
and have dosing guidelines approved by the international regulatory agencies
for use in pediatrics.?> The number of analgesic medications approved in ages
less than 2 years, including preterm infants, is even more humbling at only
35%.'" Yet in spite of the lack of clinical trials by industry and thorough
evaluation by governmental bodies, analgesics are still widely prescribed in
pediatrics and are used “off-label,” which increases the risk to the patient for
both toxicity and lack of efficacy, as well as medicolegal exposure for the

healthcare provider.’

submit your manuscript

poveres [ W i O

http:

Journal of Pain Research 2021:14 867-870 867
© 2021 Dinh et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
FamrTm 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li /by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0003-2406-6883
http://orcid.org/0000-0003-3647-1181
mailto:atdinh@stanford.edu
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Dove

Pediatric Pharmaceutical

Development

/ ’\ FDA REQUIRES pediatric
[ 19908 drug labelling (Studies
o

not yet required)

FDA Modernization Act:
Patent Exclusivity with
Pediatric Studies

"The Pediatric Rule"
Requires manufactures to
1998 assess safety and
effectiveness of new
drugs and biological
products in pediatrics

"The Pediatric Rule”
challenged by
manufacturers and
eventually overturned

"Best Pharmaceuticals for
Children Act” (BPCA)
Continuation of FDA
"Modernization Act”

Now Provides NIH funding

"Pediatric Research
Equities Act" (PREA)
Continuation of “The
Pediatric Rule” requiring
safety and efficacy studies
in pediatric drug
development

BPCA and PREA renewed
in Congress

BPCA and PREA Made
Permanent by Congress

The United States Food and Drug Administration has
required safety and efficacy studies in the pediatric
population for new drug developments since 2012 and
yet, there still remains a large gap in approved
medications in pediatrics

Pediatric Pharmaceutical

Representation
Pediatric FDA Approved
Population Analgesics

Although the pediatric population makes up 25% of the
population in the United States, only 50% of the
analgesic medications used in pediatrics has FDA
approval for use in pediatrics.
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Figure | Historical timeline of drug development milestones in the United States of America.
Note: Data from these studies.'™
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These statistics hallmark one of the realities of pharma-
ceutical progress: with competition to be the quickest to bring
new medications to market also comes the incentive to
bypass important steps that confer benefit to society but are,
at the same time, deemed unnecessary for the sake of corpo-
rate profit. In the case of pain medication, this means that the
pediatric population is overlooked, and is deprived of evi-
dence for safe and effective medication administration.

Of course, pharmaceutical research and development
for children has many challenges. Ethical considerations,
financial burdens, and time constraints make it difficult
and expensive for the pharmaceutical industry to allocate
their resources to what is, in essence, an ethical and
altruistic duty that does not assure their return on invest-
ment. To address the problem of the misaligned interests
of pharmaceutical companies, who have well-defined fidu-
ciary obligations to their stockholders, and the vulnerable
patients and their healthcare providers, it has been neces-
sary to have intervention by governments to align public
health and corporate priorities.

For example, since 1994 there have been several regula-
tory programs and statutory requirements put in place by the
US FDA and the US Congress in order to realign the visions
towards a collective goal. However, experience shows that
there is still much more to be done in hopes of reaching the
endpoint of safer healthcare practice and overall affordable
and accessible healthcare for our vulnerable populations.
Today, even with the presence of the FDA requirements
(Figure 1), only around 50% of all analgesics used in children
are “approved” by the FDA for use in pediatrics.

Griinenthal’s development of tapentadol for the pedia-
tric population has shown very promising safety and effi-
cacy results — comparable to those found in the adult
population. By first using simulation models on known
volume of distribution and clearance data, an oral, weight-
based tapentadol dose was predicted and used for subse-
quent pediatric clinical trials. Using these models,
Griinenthal then used the predicted oral formulation dos-
ing regimens and designed and executed studies that
defined pharmacokinetics and efficacy for their trial drug
in children. In both single-blind and double-blind rando-
mized control studies, Griinenthal has been able to show
short-term benefits of their new pain medication in chil-
dren. Confirmation of the short-term effects in the pedia-
tric population from these studies allow health care
providers to prescribe the oral formulation of tapentadol
with confidence in its dose, predicted effects and potential
side effects.®”

In an ideal world, all drugs used in the pediatrics would
have strong evidence-based dosing regimens and appropri-
ate drug labelling. History and current data tell us that this
vision has many challenges, ranging from simple financial
considerations to complex ethical hurdles, all of which have
proven difficult to overcome. From the perspective of
patients and healthcare providers, maximizing efficacy
while concurrently mitigating side effects continues to be
the main objective. From the view of the majority of drug
development companies, market share, profitability and
their fiduciary responsibility to shareholders drive corporate
decision-making. In the type of political and economic
model that is found in the United States, governmental
bodies can only do so much to help bridge the two distinc-
tive goals between the public and drug developers. At some
point, we hope that more drug companies, like Griinenthal,
will make the difficult but necessary decision to value
patient safety and wellbeing of children over corporate
profits. Griinenthal has assumed the burden of providing
well-designed studies in both the adult and pediatric popu-
lation to define safe prescription regimens, ideally, before
drugs go to market. In the world of pain medicine, this
prospective approach will be expected to lead to
a reduction of inappropriate prescribing. This will benefit
not only the patient but may also reduce the opioid burden
that is faced on an international scale.
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